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1.0-3.5) (Ro84b). Again, the lower confidence limit was 1.0. The analyst
concludes that although the data showed a weak but positive radiation
effect, in the absence of better dosimetric information they revealed little
about the effects of such exposure (Ro84b).

In contrast to human studies, a large scale animal experiment showed
little difference between the effects of x rays and 131I. In this study, onco-
genic effects of 131I on the thyroid were compared with those of x rays
using 3,000 female rats of the Long Evans strain (Le82). The carcinogen-
esis experiment was preceded by detailed dosimetric studies (Le79). The
thyroids of 6 week-old rats were exposed to 0, 0.94, 4.10, or 10.60 Gy of
highly localized x rays or were injected intraperitoneally with 0, 0.48, 1.9,
or 5.4 /jCi of 131I. The 131I doses were chosen to yield radiation doses to
the gland of 0.80, 3.30, and 8.50 Gy, respectively. Two additional groups of
rats received 4.10 Gy of x rays to the pituitary alone or to the pituitary and
the thyroid to yield 10 equal groups in all. A total of 2,762 animals that
died or were killed from 6 months until the termination of the experiment
at 24 months after exposure were included in the analysis.

The incidence of thyroid cancer increased as a positive exponential
function of dose following administration of either x rays or 131I; in both
cases, however, the coefficient of dose in the exponent was significantly less
than 1.0 (Le82). The ratios of x-ray-induced cancer to 131I-induced cancer
at 0.80, 3.30, and 8.50 Gy were 1.3, 1.0 and 0.9, respectively, suggesting
nearly equal effectiveness per unit dose. The 24 month thyroid cancer
risk per 0.01 Gy for both 131I and x rays in the 0.80-0.90 Gy range was
1.9 x 10~4 which is similar to the estimated human life time risk from
x rays (Le82). In contrast, the slopes of the dose-response relationship
for adenoma and total tumor had upward curvature, and appeared to rise
more rapidly in the x-ray-treated groups. The parameters of the dose-
response relationships following administration of 131I or x rays did not
differ significantly, however. Irradiation of the pituitary gland did not alter
the results.

The National Council on Radiation Protection and Measurements
(NCRP) reviewed the data and analyses on radiation induced thyroid can-
cers that were available through 1985 and recommend the use of a Specific
Risk Estimate (SRE) according to the following formula (NCRP85):

SRE = RFSAY,

where R is the absolute risk in excess thyroid cancer cases per 104 person-
year-Gy; F is the dose effectiveness factor, which is assumed to be 1 for
external radiation, 1321,133I, and 135I and 1/3 for 125I and 131I; S is the sex
factor taken to be 4/3 for women and 2/3 for men; A is the age factor which
is equal to 1 for those <18 years of age and 1/2 for those >18 years of